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DETAILED ACTION 
Claim Objections 

1 . Claims 1 -1 2 are objected to because of the following infonnalities: regarding 
claim 1 , there must be only one period "." in the claim; therefore, the recitation "current 
source. Each output" at lines 9-10 should be changed to -current source, each output-; 
regarding claim 5, the recitation "the second and third transistor sources are connected 
series inductor" should be changed to -the second and third transistor sources are 
connected to series inductor-. 

Appropriate correction is required. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the limitation "the 
second and third transistor sources are connected series inductors" in claim 5 must 
be shown or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
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changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1 .121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

3. Figures 1-3 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 

Specification 

4. The specification is objected to as failing to provide proper antecedent basis for 
the claimed subject matter. See 37 CFR 1.75(d)(1) and MPEP § 608.01 (o). Correction 
of the following is required: the specification must provide proper antecedent basis for 
the claimed subject matter "the second and third transistor sources are connected 
series inductors" in claim 5. 

Claim Rejections - 35 USC § 112 
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5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

6. Claims 1-12 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Regarding claim 1 , the claim is indefinite because the preamble of the claim calls 
for a method while the body of the claim has a structure of an apparatus claim. In 
order to overcome this rejection, it is suggested that the recitation "A method for a high 
dynamic range mixer" at line 1 should be changed to - A high dynamic range mixer-. 

Regarding claim 10, the claim is indefinite because it is not clear to as what are 
being claimed. 

Regarding claim 12, the recitation "the current source transistors are replaced by 
resistors" render the claim indefinite because it is conflict with claim 1. 

Claim Rejections • 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

8. Claims 1-3, 6-12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamaji (5,634,207, cited by the examiner; hereinafter simply referred to as Yamaji'207) 
in view of Yamaji (6,381 ,449, cited by the examiner; hereinafter simply referred to as 
Yamaji'449). 
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As to claim 1, Yamaji'207 discloses in figure 5 a high dynamic range mixer 
comprising a first transistor 33 whose gate is connected to an RF input (see the RF 
input in figure 5) and whose drain Is connected to the sources of a second and third 
transistor (see the differential pair 32) whose gates are connected to a differential local 
oscillator inputs (see the differential LO signals in figure 5), and each connected to a 
fourth and fifth transistor (see the two transistors in block 31) each acting as a current 
source. Yamaji'207 thus discloses all the claimed limitations except that the drains of 
the second and third transistors are each connected to one input of a differential 
operational amplifier, and each output of the differential operational amplifier is 
connected to an input of the differential amplifier through a first and second feedback 
load device, as specified in the claim. Yamaji'449 discloses in figure 2 a mixer wherein 
the drains of a second and third transistors (see the two transistors Tr2 and Tr3) are 
each connected to one input of a differential operational amplifier (see the operational 
amplifier in block 22), and each output of the differential operational amplifier is 
connectied to an Input of the differential amplifier through a first and second feedback 
load device (see the two feedback load devices, wherein each feedback load device 
comprises a resistor R and capacitor C). Yamaji'449 further discloses current sources 
coupled to the drains of the second and third transistors (see the current sources 1 1 
and 12). Therefore, It would have been obvious to one of ordinary skill in the art at the 
time of the invention to provide the above teaching of Yamaji'449 to Yamaji'207, in order 
to have advantage of not generating intermodulation by the nonlinearity of 
collector/drain parasitic capacity (as suggested by Yamajr449 at column 5 line 50-62). 


Application/Control Number: 10/729,341 Page 6 

Art Unit: 2685 

As to claim 2, the combination of Yamaji'207 and Yamaji'449 discloses that the 
RF input is differential and the mixer is a double-balanced mixer (see Yamaji'207, 
column 8 lines 48-52). 

As to claim 3, the combination of Yamaji'207 and Yamaji'449 further discloses 
that the first transistor source is connected to a series degeneration resistor (see 
Yamaji'207, figure 5). 

As to claims 6-7, the combination of Yamaji'207 and Yamaji'449 discloses the 
claimed limitations (see parallel combination of R and C in figure 2 of Yamaji'449). 

As to claims 8, 10, Yamaji'207 discloses bipolar transistors (see figure 5). 

As to claim 9, the combination of Yamaji'207 and Yamaji'449 fails to disclose that 
the transistors are MOS as claimed. The examiner, however, takes Official Notice that 
using MOS transistors in a mixer is known in the art (for example, see the prior art of 
figure 3 in the instant application as admitted by applicant). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time of the invention to provide the 
use the conventional MOS transistors in the mixer of the above combination, because 
the MOS transistors have advantages such as easily manufactured and being placed in 
an integrated circuit. 

As to claim 1 1 , the combination of Yamaji'207 and Yamaji'449 further discloses 
that the operational amplifier has a common-mode feedback circuit connected to it (see 
the common-mode feedback circuit comprising R and C in figures 1-2 of Yamaji'449). 
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As to claim 12, the combination of Yamaji'207 and Yamaji'449 discloses the 
claimed limitations (see Yamaji'449, figure 1 which shows resistors R1-R2 are used 
instead of current sources 1 1-12 in figure 2). 

9. Claims 4-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yamji'207 in view of Yamaji'449 as applied to claim 1 above, and further in view of 
Komurasaki (6,826,393, cited by examiner). 

As to claim 4, the combination of Yamaji'207 and Yamaji'449 fails to disclose that 
the second and third transistor sources are connected to a series degeneration 
resistors. 

As to claim 5, the combination of Yamaji'207 and Yamaji'449 fails to disclose that 
the second and third transistor sources are connected to series inductors. 

However, such teachings are known in the art as taught by Komurasaki. 
Komurasaki discloses a mixer circuit, wherein the second and third transistor sources 
are connected to a series degeneration resistors (see figure 2, resistors 28 and 19). 
Komurasaki further discloses a mixer circuit, wherein the second and third transistor 
sources are connected to series inductors (see figure 3, inductors 37-39). Therefore, it 
would have been obvious to one of ordinary skill in the art at the time of the invention to 
provide the above teaching of Komurasaki to the combination of Yamaji'207 and 
Yamaji'449, in order to increase the conversion gain and make the mixer suitable for 
low voltage operation (as suggested by Komurasaki at column 5 lines 13-39). 

Conclusion 
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10. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Andrys (6,057,714) discloses mixer circuit. 

1 1 . Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nguyen T. Vo whose telephone number is (571) 272- 
7901 . The examiner can normally be reached on Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Edward Urban can be reached on (571)272-7899. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 


Nguyen Vo 




